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【要約】 
 
 
Pin1 facilitates NF-B activation and promotes tumor progression 
in human hepatocellular carcinoma 
 
（肝細胞癌における Pin1 の NF-B 活性亢進を介した腫瘍増殖促進機序の解明） 
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Abstract 
The prognosis of advanced hepatocellular carcinoma (HCC) is dismal because of 
its rapid progression.  NF-B signaling promotes HCC progression; however, therapies 
targeting NF-B are not widely used due to severe side effects.  The prolyl isomerase, 
Pin1, is known to induce tumor progression in various cancers in vitro.  However, the 
role of Pin1 in HCC progression is still unclear.  Moreover, little is known about the 
precise mechanism of NF-B activation mediated by Pin1.  Therefore, we sought to 
reveal whether Pin1 is relevant in the regulation of HCC progression.  Fresh surgical 
specimens were collected from 106 patients with HCC.  Immunohistochemical staining 
showed increased Pin1 expression in HCC compared to adjacent liver tissue.  When 
clinicopathological features were compared between patients with high and low Pin1 
expression in HCC, tumor sizes were larger and portal vein invasion was increased in 
HCC with high Pin1 expression.  Multivariate analysis revealed that high Pin1 
expression was an independent factor for poor prognosis.  The effects of Pin1 on HCC 
progression were mainly mediated by increased NF-B activation, as Pin1 expression 
was correlated with phosphorylation of NF-B-p65(Thr254) and NF-B-p65(Ser276), 
and thereby NF-B activation.  Pin1-induced NF-B activation accelerated cell cycle 
progression, induced angiogenesis, and inhibited apoptosis.  Pin1 knockdown in HCC 
cells inhibited the phosphorylation of NF-B-p65(Thr254) and NF-B-p65(Ser276), and 
reduced the activity of NF-B, thereby inhibiting cell cycle progression and cell 
invasiveness.  When HCC cells were treated with Pin1 inhibitor, phosphorylated 
NF-B-p65(Ser276) expression and NF-B activation was reduced, and thereby cell 
proliferation was inhibited in a dose-dependent manner.  In conclusion: Pin1 
overexpression is associated with aggressive tumor progression and poor prognosis in 
HCC by mediating NF-B activation.  Pin1 is a potential therapeutic target in HCC. 
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